stenosis.
It is the purpose of this paper to describe left atrial and left ventricular pressure pulse and sound relationships in patients with isolated, severe showed a positive a-c wave, a brisk descent following c peak, and a broader, occasionally taller v wave. The first heart sound (Si) began with the c peak and accompanied the rapid fall in atrial pressure following the c peak. The Two equisensitive micromanometer systems were used to study pressure crossover relationships. Figure 4 shows two superimposed left atrial pressure pulses prior to advancing one catheter into the left ventricle. Figure 5 , from the same patient, illustrates pressure and sound with one catheter in the left ventricle, and one catheter remaining in the left atrium.
Left ventricular pressure crossed left atrial pressure on the upstroke of the c wave. The The hemodynamics of mitral stenosis were described in detail in a series of articles and monographs by Braunwald,6 13 Gordon,14
Moscovitz'5 and their associates. Left ventricular contraction was shown to consist of two distinct phases, from ventricular contraction to crossover and from crossover to the moment of aortic valve opening. The diastolic pressure gradient was described as the fundamental hemodynamic expression of mitral stenosis and the absence of diastasis was discussed. Many fundamental observations on the correlation of the electrical, mechanical, and sound events were presented in these studies.
Rich3 stated that the pressure crossover occurred before c upstroke, the maximum vibrations of S, corresponded to the c wave peak, S, occurred after crossover, left ventricular pressure exceeded left atrial pressure at S5, and valve motion occurred during c upstroke. He also noted that the first part of the y descent took place before the opening snap and postulated that the initial fall of the y descent corresponded to the c wave in reverse. Di August 1968 Flexibility and mobility of the mitral valve complex is intimately related to timing and intensity of S1 and the opening snap, as are left atrial compliance and pressure, rate and vigor of left ventricular pressure rise and fall, and mitral valve flow. Extreme calcification of the mitral complex significantly modifies these sound events, although the other relationships persist.
Exact time of mitral valve opening or mitral valve closure, whether this is a real or functional event in mitral stenosis, is uncertain. The present study emphasizes the dynamic nature of pressure changes; although the sound events occur after pressure crossovers, they occur within the time range of movement of the mitral complex.
